This paper studies the role of fluctuations in the aggregate consumption-wealth ratio for predicting stock returns in Japan. Using quarterly Japanese stock market data, we find three main results that are different from US evidence. First, unlike in the US, fluctuations in Japan in the consumption-wealth ratio are not strong predictors of real and excess stock returns. Second, we find that the dividend yield is a much better forecaster of future stock returns at short and intermediate horizons than is the consumption-wealth ratio in Japan. This is also a different result than from the US. Third, as opposed to the US again, the relative risk-free rate in Japan shows almost no ability to predict excess stock returns in Japan, while the corresponding relative T-bill rate exhibits rather strong forecasting power for excess stock returns in the US.
Introduction
The aggregate consumption-wealth ratio, investigated by the influential study of Lettau and Ludvigson (2001a) , is an interesting variable to financial economists for understanding the theoretical and empirical linkages between macroeconomic variables and financial markets. Lettau and Ludvigson (2001a) demonstrated the strong forecast power of the consumption-wealth ratio for log excess stock returns using US data; thus, it is important to test its forecast power in other countries using country-specific data sets from an independent point of view. In the US, many studies, such as Campbell (1987) , Sundaresan (1989) , Constantinides (1990) , and Campbell and Cochrane (1999) , researched the cyclical variation of stock returns. Furthermore, regarding the consumption-wealth ratio, many studies in the US, (other than Lettau and Ludvigson (2001a) ) such as Campbell and Mankiw (1989) , Lettau and Ludvigson (2001b) , Rangvid (2006) , Lewellen and Nagel (2006) , Guo (2006) , and Ludvigson and Ng (2007) , used this ratio in their studies. (Note 1) However, in Japan, studies on the consumption-wealth ratio are limited. (Note 2) Based on this motivation, our objective in this paper is to examine the forecast power of the aggregate consumption-wealth ratio for stock returns in Japan.
Our contributions are as follows. First, we show that the forecast power of the consumption-wealth ratio is very weak in Japan. At longer horizons, it shows some forecast power for excess stock returns in Japan. However, in contrast to the strong forecast power of the ratio in the US demonstrated by Lettau and Ludvigson (2001a) , the degree of forecast power is much weaker in Japan than in the US. Section 8 concludes the paper. Lettau and Ludvigson (2001a) presented a general framework linking consumption, asset holdings, and labor income with expected returns. First, they documented the relation between consumption, wealth, and expected returns, as follows: 
Theory and the Consumption-Wealth Ratio
where E t is the expectation operator conditional on information available at time t. In addition, c denotes the logarithm of aggregate consumption, w denotes the logarithm of aggregate wealth, and according to their theory, ρ w is the steady-state ratio of new investment to total wealth. In addition, r w ≡ log (1 + R w ) and Δc is the one-period difference of log consumption, where R w is the net return on aggregate wealth. Equation (1) implies that the aggregate consumption-wealth ratio can only vary if consumption growth or returns (or both) are predictable: namely, the consumption-wealth ratio is a function of expected future returns of the market portfolio.
By further analysis, Lettau and Ludvigson (2001a) derived the following equation, which describes the log consumption-wealth ratio using only observable variables on the left-hand side:
where a is the logarithm of aggregate asset holdings, y is the logarithm of aggregate labor income, ω is the average share of asset holdings in total wealth, r a is asset returns, r h is returns on human capital, and z is a mean zero stationary random variable, according to the definitions of Lettau and Ludvigson (2001a) . (Note 3) In equation (2), they denoted the trend deviation term c t − ωa t − (1 − ω)y t as the consumption-wealth ratio, cay t . Lettau and Ludvigson (2001a) also stated equation (2) implies that "cay t will be a good proxy for market expectations of future asset returns, r a,t+i , as long as expected future returns on human capital, r h,t+i , and consumption growth, ∆c t+i , are not too variable, or as long as these variables are highly correlated with expected returns on assets" (pp. 821).
Estimating the Trend Relationship among Consumption, Labor Income, and Asset Holdings
To estimate the consumption-wealth ratio, Lettau and Ludvigson (2001a) 
where c n,t is the log of nondurables consumption at time t, and Δ is the first difference operator; and they defined the e s t i m a t e d t r e n d d e v i a t i o n , c a y t , u s i n g t h e a c t u a l d a t a a s ,ˆn t a t y t c a y
(Note 5) Furthermore, as before, a t is the logarithm of aggregate asset holdings at time t and y t denotes the logarithm of aggregate labor income at time t.
To obtain estimates of cay t in Japan, we first use the sum of the 'nondurable goods' and 'services' consumption expenditure series of households as nondurables consumption. (Note 6) These two series are published by the Government of Japan in real terms, so we seasonally adjust the sum of the two series using the census X-12 filter method. Next, for asset holdings, we use the sum of 'financial assets, personal' and 'financial assets, households' from the Bank of Japan. Both are published in nominal terms; thus, we construct real values by deflating the series by the personal consumption expenditure (PCE) deflator from the Government of Japan, and then seasonally adjusting the deflated series using the census X-12 filter method. Furthermore, for labor income, we employ the nominal series of 'compensation of employees' from the Government of Japan. We deflate the series by the above PCE deflator, and then seasonally adjust the deflated series using the census X-12 filter method.
To view the estimates of cay t graphically, we show the time series of cay t with excess stock returns in Japan in Figure 1 . Both series are normalized to an average of 0 and a standard deviation equal to 1.
Financial Data and Summary Statistics
Our quarterly financial data include real stock returns r t , excess stock returns r t − r f,t , dividend yields (Note 7) d t − p t , the dividend-earnings ratio (Note 8) d t − e t , and the relative risk-free rate RREL t , in addition to the estimates of cay t mentioned previously. The sample period is from the second quarter of 1980 to the third quarter of 2002 throughout the paper.
First, r t is constructed by using the value-weighted average return of the Tokyo Stock Exchange (TSE) First Section
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125 listed stocks (from the Japan Securities Research Institute (JSRI)), and we deflate the series by the consumer price index (CPI) (from the Statistics Bureau, Ministry of Internal Affairs and Communications). Next, r t − r f,t is the abovementioned return data from the JSRI minus the risk-free rate, for which we use the yields of traded bonds with repurchase agreements (from the Japan Securities Dealers Association) (Note 9) from the second quarter of 1980 to the second quarter of 1984, and the one-month median rate of the negotiable time certificate of deposit (CD) (from the Bank of Japan) from the third quarter of 1984 to the third quarter of 2002. (Note 10) Furthermore, d t − p t is the log of the dividend yields for TSE First Section stocks (from the TSE), and d t − e t is the log of the dividend yields for TSE First Section stocks (from the TSE) minus the log of the earnings for TSE First Section stocks (from the TSE). Furthermore, RREL t is the above risk-free rate minus its 12-month backward moving average. (Note 11) Table 1 displays the summary statistics for the abovementioned financial variables. In this paper, our focus is on the estimated trend deviation variable, cay, in Japan. Thus, we here describe the situation by focusing on cay in Japan. This variable is contemporaneously positively correlated with the dividend-price ratio and the dividend-earnings ratio, as in the US. Furthermore, as in the US, cay has a contemporaneously negative correlation with the relative risk-free rate in Japan. However, cay has little contemporaneous correlation with excess stock returns in Japan, while it is positively correlated with excess stock returns in the US.
Quarterly Forecasting Regressions
We next assess the forecasting power of cay for asset returns. Table 2 shows a typical set of results using the lagged trend deviation, cay t , as a predictive variable. The table reports one-quarter-ahead forecasts of the log real return and log excess return on TSE First Section stocks. In all of the regressions in Tables 2 and 3 , we report the corrected t statistic using the Newey and West (1987) method. Describing the results for TSE First Section real stock returns (panel A of Table 2 ) first, neither the lag of real returns nor cay show forecast power. This is very different from the case in the US, where both variables displayed forecast power for real returns.
Next, for the TSE First Section log excess returns (panel B of Table 2 ), in Japan, as in regression 5, the first lag of cay shows very weak forecasting power. This is again very different from the case in the US, where Lettau and Ludvigson (2001a) demonstrated the significant forecast power of cay in the US in their Table III (pp. 828 ).
Finally, when we include the control variables (Note 12) in regressions following Lettau and Ludvigson (2001a) Table 2 ), only the dividend-price ratio exhibits forecast power for log excess returns for the TSE First Section stocks, and again this is a very different result from the US case. The very weak forecast power of cay shown in panel B disappears under the effect of control variables. Hence, we conclude that only very limited stock return predictability is evident in the consumption-wealth ratio in Japan, using the one-quarter-ahead forecast tests following Lettau and Ludvigson (2001a) .
Long-Horizon Regressions
Next, again following Lettau and Ludvigson (2001a) , we test the return predictability of cay for the long horizon. Table  3 reports the results from the long-horizon regressions of log excess returns on the lagged variables. H denotes the return horizon in quarters. The dependent variable in panel A is H-period total consumption growth Δc t+1 + ...+ Δc t+H , and in panel B, the dependent variable is H-period nondurable consumption growth Δc n,t+1 + ...+ Δc n,t+H . Furthermore, in panel C, the dependent variable is the sum of H log excess returns on TSE First Section stocks, r t+1 − r f,t+1 + ... + r t+H − r f,t+H . The regressors are cay t , the dividend yield, the dividend-earnings ratio, the detrended short-term interest rate, and combinations thereof. Table 3 shows the results of the long-horizon forecasting regressions. First, panels A and B show that lagged cay is correlated negatively with both future total and nondurable consumption growth in Japan. Second, as regression number 3 shows, cay demonstrates weak forecast power for the future log excess stock returns in Japan. However, as the horizon increases, the forecast power of cay improves. Furthermore, as regression number 4 shows, the dividend yield again shows stronger forecast power than cay. When we use cay and the dividend yield as regressors simultaneously, as in regression number 5, the dividend yield demonstrates statistically significant and strong forecast power, while the weak forecast power of cay is mostly dominated and disappears. (Note 13) Similar to the results in Table 2 , regressions number 6 and 7 show the dividend-earnings ratio and the detrended short-term interest rate again display almost no forecast power in Japan. Finally, when all four financial variables are included in one regression, only for the very long horizon such as H = 8 or 12 does cay show some forecast power for excess stock returns in Japan. However, this result is very different from the case in the US, where cay displayed very strong forecast power for excess stock returns by dominating other financial variables, as emphasized by Lettau and Ludvigson (2001a) (see Table VI , pp. 840).
Finally, Table 4 investigates the forecast power of the full VAR counterpart to the equations analyzed previously for long-horizon returns. Table 4 presents the results from estimating two first-order VARs. The first system is a four-variable VAR that includes the log excess returns for the TSE First Section stocks, the relative risk-free rate, the log dividend-price ratio, and the log dividend-earnings ratio. The second is a five-variable VAR that adds cay to the previous system.
Panel A of Table 4 shows that, in the four-variable VAR system, only the dividend yield has forecast power for the log excess returns in Japan. Furthermore, panel B of the table displays that, again, cay does not show clear stock return forecast power in the five-variable VAR system.
Interpretation: Why is the Return Predictability of the Consumption-Wealth Ratio Weak in Japan?
This section interprets our empirical results. In particular, we attempt to clarify why the return predictability of the consumption-wealth ratio in Japan is much weaker than in the US. We address this issue from two perspectives. First, we consider the difference in the economic structure between Japan and the US. Second, we examine the difference in consumption behavior between Japan and the US.
The role of consumption in the macroeconomy in Japan and the US
First, we consider the difference in the role of consumption in Japan and the US from a macroeconomic viewpoint.
To consider this issue, we employ the following six additional variables: JGDP, JCONS, JINV, UGDP, UCONS, and UPDI. In order, JGDP denotes the quarterly log growth rate of real GDP in Japan; JCONS denotes the quarterly log growth rate of real consumption (nondurables and services) in Japan; and JINV denotes the quarterly log growth rate of real gross domestic investment in Japan. Similarly, UGDP denotes the quarterly log growth rate of real GDP in the US; UCONS denotes the quarterly log growth rate of real consumption (nondurables and services) in the US; and UPDI denotes the quarterly log growth rate of real gross private domestic investment in the US.
The data sources are the Government of Japan for JGDP, JCONS, and JINV, and the US Department of Commerce for UGDP, UCONS, and UPDI. The sample period is again from the second quarter of 1980 to the third quarter of 2002, for uniformity.
To obtain economic insights, in Table 5 , we display the results of Granger causality tests for JGDP, JCONS, and JINV for Japan (panel A) and for UGDP, UCONS, and UPDI for the US (panel B).
Most importantly, consumption leads real GDP in the US; however, in contrast, consumption lags real GDP in Japan. In general, asset prices such as stock prices are forward-looking; thus, stock returns are expected to lead real GDP. However, in Japan, consumption lags real GDP; hence, consumption is considered to have little forecasting power for future stock returns in Japan. Therefore, from the lead-lag relationship, we can assume that the consumption-wealth ratio does not forecast future stock returns in Japan.
In contrast, in the US, consumption strongly leads the dynamics of the macroeconomy; thus, it is understandable that the consumption-based ratio, the consumption-wealth ratio, has good forecast power for future stock returns in the US, as Lettau and Ludvigson (2001a) 
Furthermore, our Granger causality tests imply that investment, JINV, plays a more important role for the Japanese macroeconomy than consumption (in the case of one lag in panel A, JINV significantly affects the next quarter's GDP in Japan).
From the above results, we conclude that the Japanese economy is driven by investment, while the US economy is strongly driven by consumption; thus, the economic structure is clearly different between Japan and the US. Therefore, the difference in the role of consumption produces the difference in the forecast power of the consumption-based ratio, the consumption-wealth ratio, in the two countries.
Consumption smoothing behavior in Japan and the US
Next, we discuss the difference in consumer behavior in Japan and the US. More specifically, we focus on consumption smoothing behavior in Japan and the US.
To address this issue, we show the time-series trends of conditional volatility of JCONS and UCONS, which are derived via the EGARCH model, in Figure 2 . Figure 2 suggests that (1) consumption volatility fluctuates much more drastically in Japan than in the US, and (2) the average level of the consumption volatility is much higher in Japan than in the US.
These results suggest that Japanese investors undertake consumption-smoothing behavior much less than US investors. In famous consumption-based asset pricing models (Lucas (1978) , Breeden (1979) , amongst others), investors are assumed to attempt to reduce their future consumption risk via consumption smoothing. However, Japanese investors' actual behavior, which is inferable from real data, does not fit this idea or assumption well.
As Table 5 indicates, Japanese consumption lags the business cycle. Hence, taking both this fact and the volatile consumption in Japan in Figure 2 into consideration, we conclude that Japanese investors momentarily consume more (less) after confirming economic expansions (recessions) without considering intertemporal smoothing of their consumption.
Hence, the above interpretation means that Japanese investors do not consume with much consideration for future economic conditions; thus, a consumption-based ratio, such as the consumption-wealth ratio, does not forecast future stock returns well in Japan.
Conclusions
This paper investigated the forecast power of the consumption-wealth ratio for stock returns in Japan. Our careful examination demonstrated very different results from Lettau and Ludvigson (2001a) , the first authors to use the consumption-wealth ratio, as follows.
First, the forecast power of the consumption-wealth ratio is very weak in Japan. For the long horizon, it showed some forecast power for excess stock returns in Japan. However, the degree of the forecast power is much weaker than that found in the US by Lettau and Ludvigson (2001a) .
Second, in Japan, dividend yields demonstrated much stronger forecast power for excess stock returns than cay. When the dividend yield is included with cay in the same regression, it almost always dominated the forecast power of cay.
Third, again in contrast to the US, the relative risk-free rate showed almost no forecast power for the excess stock returns in Japan. According to Ludvigson (2001a), Campbell (1991) and Hodrick (1992) , the corresponding relative bill rate showed rather strong forecast power for stock returns in the US.
As mentioned above, in Japan, the consumption-wealth ratio, cay, did not show strong return forecast power, as opposed to the evidence from the US.
In addition, we consider in detail the reason why the return predictability of the consumption-wealth ratio is so weak in Japan. This is a worthwhile contribution to the literature because due to this interpretation, our findings provide more convincing and meaningful evidence from Japan.
We also note that recently, even in the US, arguments on return predictability are continuing. Welch and Goyal (2008) and Boudoukh et al. (2008) present the view and evidence that return predictability in the US is not robust; Campbell and Thompson (2008) again provide evidence that supports return predictability of the traditional financial variables in the US; while Lettau and Nieuwerburgh (2008) attempt to reconcile these contrasting views on return predictability in the US.
In general, as our research revealed, the case of stock return prediction in other international markets seems to be very different from that in the US. As our additional analysis in Section 7 illustrated, because the structure of the economy or financial markets and investors' behaviors are different in every country, the relation between the macroeconomy and stock markets should be independently and carefully researched in every country, using each country's data. This 'dynamic dividend growth model' explains the linkage between the dividend-price ratio and expected future asset returns. 
Notes:
The table reports estimates from OLS regressions of stock returns on lagged variables named at the head of each column. All returns are in logs and are constructed by using the returns of the Tokyo Stock Exchange First Section stocks. The regressors are all one-period lag variables and are as follows: lag denotes a one-period lag of independent variables; cay t is the consumption-wealth ratio; d t − p t is the log dividend yield; d t − e t is the log dividend-payout ratio; RREL t is the relative risk-free rate; TRM t is the term spread, the difference between the 10-year government bond yield and the risk-free rate; and DEF t is the yield of the Nikkei Bond Index (long-term) minus the 10-year government bond yield. All t statistics are Newey-West corrected t statistic values. Significant coefficients at the five (10) percent level are identified by **(*). Regressions use data from the second quarter of 1980 to the third quarter of 2002. Notes: JGDP denotes the quarterly log growth rate of real GDP in Japan; JCONS denotes the quarterly log growth rate of real consumption (nondurables and services) in Japan; JINV denotes the quarterly log growth rate of real gross domestic investment in Japan; UGDP denotes the quarterly log growth rate of real GDP in the US; UCONS denotes the quarterly log growth rate of real consumption (nondurables and services) in the US; and UPDI denotes the quarterly log growth rate of real gross private domestic investment in the US. The null hypothesis is that 'Cause' variables do not Granger cause the 'Result' variables. Significant F statistics that statistically reject the null hypothesis at the five (10) percent level are identified by **(*). The sample period is the second quarter of 1980 to the third quarter of 2002. 
